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10 0 1 71 
10 0 181 

l&WflJt^^-^l-^ t<75#^IS^55^^^^2hdKilf5i^ (Mol Microbiol.. 32. 41, (1999)) ^ 
[0 0 191 

^5^;^/^°^'S^X{i*°';^:/^ KO^m^^i:<?-c:T^^'&. :^v^t±:t#^iliS^<0|&^3i«>fc 
[0 0 2 01 

[0 0 2 1 1 
[0 0 2 21 

[0 0 2 31 

(Mol. Gen. Genet., 223, 268 (1990)^) > ^0 \^fz-)jWi-^WTg-i-^}l\Zi:oX^ 3^ 
[0 0 2 41 

tfz. 7 > A ^jtfgi^<^IlJ^X5i^fStt'fbt'^ 'J) 7 V j5^A ^ n - ^ >' ^ LfcD 
[0 0 2 51 

miiF^ 9 n n 4 — q 1 1 q t; / n 
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i '9:i:'S^6<JiCS OE (splicing by overlap extension) -PCR»i (Gene. 77, 

61. (1989)) \,zii<ixmm^fi:hmmmDNAm>^^my^^fz-m.^mmizx^wim-:fjm 

[0 0 2 6] 

*L^#HT'-if>f :^L/c'/7'f-7-^:fflv>-S (HI) o 
[0 0 2 7] 

-tTrLSifM-t7)TM^9-l'^-*fflv>T2 111gOPCR^fi^d -^it^io-C, ±mm)i 

^jii&i4-7-:*-itisT-»f>T-i:oT--;i'75«^c, FCRmmo^m. ±mmm^tTmm 

o 

10 0 2 81 

itm2K^Lfz-:^y^'7-'tyV^m^\ Pyrobest DN A*° V ^ -9--lf (^Mdt) 
i:^<D—^coPC'R^W-^'^y h^^fflv^T. ^# (PCR Protocols. Current Methods and 
Applications. Edited by B.A.White, Humana Press, pp251 (1993), Gene. 77. 61. (1 
989)^) t'^-gtL*ai't60^#lCi «) SOE-PCR^^T^^i:tcJ;oT, #it'fe^<^WlJ 
fi^ffi D N A if *t;5, o 

[0 0 2 91 

, m-'^(D^^wmH^ms=^(D±mRxrrm(r>:f^mmmis^^^x^ mm.p^x(Dmis:'^mM 

XoX^^i-^^t7!)^X^^ (mi) o fiDt>> *2 tc^L^^y^-f -^--by h ^Srfflv^Tll 
SSL:^cS!ll^ffiDNA©f>T-=^^AL^c^'^. u 9 J^y j^^::^ -?l^t:^ijm%-^M±K^^ 

mLTV>;5ii:=Sr, A=SrilSlt t/t P C Rj^^ifJ^ J: oTIg^i-tLjf^v^o 
[0 0 3 01 

[0 0 3 11 

g6<;^>'^N°i5'KX{±si^';'^-/f-KitfK^i±#t^pi^-?tL-r> :S:p°. mm. m^. 

^^^*<7)#t6S0{3fis mitMTmm (Oxldoreductase) . mmmm (Transferase) . 
mii^^Mmm (Hydrolase) . (Lyase) > ^mmm (Isomerase) . ^^.mm ( 

Ligase/Synthetase) mH^^tft^TliK $f^^t'{±-b;l'^ --if > c-T^9--t?, T^nxT- 

•tf^<oin7K:^jps^*<o^fei^56*^t-f^tL;2,o *#:fi<itca. 0'mM^mmm<^^m (bioc 

hem. J., 280, 309 (1991)) ^xy 7 ^ - 5 Km-t^'t}Py -^ii^mf^f^. ^PX^Wi 

ie^ij#-f - 2 Xfi 4 x^ ^ii^r^y i^SB^J ^: ^ ;i/ ;^ JliH^ r ;v * -b ;v 9 
— tf^. ^mT5 ^TO^Jt 7 0%, i?*L< tiS 0%. J; L<{4 9 0 %Jil±, $ 
hKmtV<ii9 5%iJ)L±, Jitt'itf t L < 9 8%JJJ.±<^|SI-tti|r;rt -ST^ >'m@5^J:6- 
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[0 0 3 2] 

^ ymmm t7 0%. UtL<\iSQ %. J: i L < {i 9 0 %JiJ.±. $ ^ L<ii 
9 5%m±> JlflCif^ L< (±9 8%iJl.±<;0|W)-lii|:/fr'2.T5 ymB£^iJ:*^^^^T$ 7- 
^■i^mfhfi^o ym@e$^!lO|Wl— ttJiLipman-Pearson-S (Science. 227. 1435, 

(1985))^' ioTtt^^tL^o tfz. •:^UT-T~'i£(DM^mtVXl±. ^^t?**> 
^'^f- ;i'7.^|ffl-gS*<=0 -fe V > X 7 - -b'^^Ji -/n x T - -tf#>ei^'^lf ^ tt^ „ 
[0 0 3 3] 

tfz. >^^^ MXit^i?^) vMm^it. ^<D±m'mmmu'f'<^m^. mm 

KM:^)6*it3E'5:?^-C^-g'^*i^TV^-2,ii:75^t Lv*o -fi^X-J^^ #Pa2000-210081-^<&^^ 
ii#^2jZ4_i90793-^<Zt#^t-ia«i^tt-CV^;?>y?^jl'jx.^OT> i-'5::bt) K S M- S 2 3 7^ 
(FEEM BP-7875) ^ KSM- 6 4^ (PERM BP-2886) S5^<^-t;i/7 -•b'itfS^ t 

m^aw.mm-^ i x-m•^i^^mMMm<Dm.^^■^■ i ~ e 5 9 <^;^^is^j. mm-^3x 
^mmniizM lt 7 o %Jiy._t> §f f l < s 0 %m±. ii9$fSL<{±90 $ ib 

D N A ^>^^ ab-2> v^i±iav>-f tt^-c^^»@fi^iJco-S;6^^^ Ltz^^mU^ ^ D N A 
[0 0 3 4] 

[0 0 3 51 
[0 0 3 6] 

mw^:m^^xm.mK.WL±m^m^ir^^t^^x^. :iti^m^^fn:£mm^£^ y^'^^^xit 

[0 0 3 71 

jy^Tl::. tt«<^ccEAa<S^ (BG10376) ^WiJ^Lfc:aifex.lS:^m^«^0|IM^=Sr4' 

a—T ^ 7-^<D^m:ismK^\'^xMfi^mizm.mir^o 
mmm] 

[0 0 3 81 

^^mi 6 8^5fe>&-^^fimLf^ryADNA^i^M^: ^2 tC^LfwCcpA-AFtccpA-A/ 
CmR^ 5.t;^ccpA-B/CinFfcccpA-BRO#y9^'7-"lry h=Srfflv>-c> •J^y' AiOccgAitfe^O 

miE#2 004-3113540 
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±mkzm^-t^o. 6kbif>T- (A) . j^xfrm^zm^t ^ 0 . 6kbif>^- (b) ^^ti 

rtimnLfZo —yj. 7'^;^$ KpC194 (J. Bacteriol. 150 (2), 815 (1982)) <D^u^ 
A7j^-=r-;i/Ml!£ilf5^^7'7;^< KpUC 1 SOXb a I -B a mH I ^Sf^tC^fX 

i5'n7A7i^n-;Ht'teit<5iF-=^#tf 1 k bifJt (C) ^p$^L;^Co ^t^. 
7t (A) (B) (C) 3®fit^?S'^UT#IMt ^2 07°7^-7-ccpA-AFi:ccpA-BRtr 
fflv^yiSOE-PCR^^f 3|(f>\-'l: (A) (C) (B) OMi^* -S^l' 
^'^$^ir> 2. 2 k bODNA8lfn-^#/^ (I1I#M) o C:ODNA»f>T-^^V^T=3 > tf 
f-y hm\>zX^^^m 1 6 8*^<7)5F^®^^=^^fv>. ^xn^ Ay x.~a-)V^^iyLBm^ 

ISmts PCRtc<fco -CccpAjtfS^-^ei^'IiJ ^$tL, ^n7A-7i-n - ;i'»'l±it{5^=- \,zmM 

10 0 3 9] 

1*2-1] 









comA-AF 


AAGGATGATAATCCGTCCCGTG 


7 


comA-A/CmR 


GTTATCCGCTCACAATTCGGATGGTCATCAATCACTAG 


8 


comA-B/CmF 


CGTCGTGACTGGGAAAACTGCGAAATCAGACGGTGTAC 


9 


comA-BR 


CGTCGCCTATCGGCGGGCAC 


10 


yopO-AF 


ATGTATATAGGAGGTTGGTGGTATG 


11 


yopO-A/CmR 


GTTATCCGCTCACAATTCGCTCTGACATGTCAACCTCC 


12 


yopO-B/CmF 


CGTCGTGACTGGGAAAACAGATGAGAAAGGAGGAGAAG 


13 


yopO-BR 


ATAACTGTTACTATATAATGGCC 


14 


treR-AF 


GCTGGGGATGACGAATCCGA 


1 R 


tX A/ V/llUV 




lo 


treK^B/Cmr 


Lbl Lb 1 GACTGGGAAAACCACCGTCrrCGACAAATTCCG 


17 


treK^oK 


Gil GLLAAuCGLGA 1 A 1 AGG 


18 


vvViA-AF 






yvbA-A/CmR 


GTTATCCGCTCACAATTCTTTTCTCCTTGTTGGATCTG 


20 


yvbA-B/CmP 


CGTCGTGACTGGGAAAACGGGGATAACGATTTATGAAG 


21 


yvbA-BR 


TTTTGTAATAATGATATGAAGCTAGTGTTG 


22 


cspB-AF 


ATATCCAGCCCTGCCTCTTC 


• .23 


cspB-A/CmR 


CTGTGTGAAATTGTTATCCGCTCACAATTCGAAATTTCCTCCTAA 
AGCGATCATAACG 


24 


cspB-B/CmF 


GTCGTTTTACAACGTCGTTGACTGGGAAAACCCACAAGCTGCTAA 
CGTTAC 


25 


cspB-BR 


TCCTGTTTGGGCTCCTGTTG 


26 


yvaN-AF 


TGTTTATGTATGGCGGCCTGCGGGAC 


27 


yvaN-A/CinR 


GTTATCCGCTCACAATTCAGCTTTCCATATATCTCACC 


28 


yvaN-B/CmF 


CGTCGTGACTGGGAAAACACGGTCTGCTGATGACTGAC 


29 


yvaN-BR 


GCGTTTACTTAAGATGTCGA 


30 


yttP-AF 


TTTCTAGCGTTTCXKjCAAATTGAGTTAAG 


31 


yttP-A/CmR 


GTTATCCGCTCACAATTCCTTACTTTCATACGGCTCAC 


32 


yttP-B/CmF 


CGTCGTGACTGGGAAAACGAGACGTGGCGCTCACCAAC 


33 


yttP-BR 


CGGATTAAAAAAAGAATATCGCGGACAGC 


34 


yurK-AF 


tgccgctgcccgccggagag 


35 
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yurK-A/CmR 


GTTATCCGCTCACAATTCAAGGTGTAGAACTTCCGTTG 


36 


yurK-B/CmF 


CGTCGTGACTGGGAAAACACCATCAACAGCCCCTACAC 


37 


yurK-BR 


TCAAATAAAGGCGGCATTCAGTCC 


38 


yozA-AF 


ATAATGGTATCCAAATCCACGC 


39 


yozA-A/CmR 


GTTATCCGCTCACAATTCATTCAGTCATATGTATCACC 


40 


yozA-B/CmF 


CGTCGTGACTGGGAAAACGATCCATCATACACAGCATG 


41 


yozA-BR 


CACTTCTCAACGGAGGGGATTTCACATC 


42 


licR-AF 


TAATGGAGGAGAGAAGGCCG 


43 


licR-A/CraR 


GTTATCCGCTCACAATTCAGTCGCCCATGAAGCATGAG 


44 


licR-B/CmF 


CGTCGTGACTGGGAAAACACCAAAAAATGCTGAGCTGACAGC 


45 


licR-BR 


TTGCCAATGATGAGGAAAAAGGAACC 


46 


sigL*-AF 


CTGAACGTCTTGAATAAAAAAGCAGG 


47 


sigL-A/CmR 


GTTATCCGCTCACAATTCGCTGAAGTTTCATATCCATC 


48 


sigL-B/CmF 


CGTCGTGACTGGGAAAACATTCCGTCATCGGCAGCGAG 


49 


sigL-BR 


AGCGGTTTACAAGTTGGAGG 


50 


mntR-AF 


ATTTCAGAAGGCATACTTCAAG 


51 


mntR-A/CmR 


GTTATCCGCTCACAATTCCATACTTGGTGTTGTCATCG 


52 


mntR-B/CmF 


CGTCGTGACTGGGAAAACCATAATCAGTAAAAAGGCGGTC 


53 


mntR-BR 


TTCTGACCGCTCTGGCAACC 

X X \^ X \JX X Vi/ X X \J V* u x\-»v^ 


54 


glcT-AF 


ATAATGCCCGCTTCCCAACC 


55 


glcT-A/CtaR 


GTTATCCGCTCACAATTCCGATCCTCAGCTCCTTTGTC 


56 


glcT-B/CmF 


CGTGGTCACTGGGAAAACTCATCTGATACCGATTAACC 


57 


glcT-BR 


CAACTGAATCCGAAGGAATG 


58 


yvdE-AF 


TCGGGGTCATGCCGAGCGGT 


59 


yvdE-A/CmR 


GTTATCCGCTCACAATTCCAATGTTGCCATTTTCATCC 


60 


yvdE-B/CmF 


CGTCGTGACTGGGAAAACTTGTACGAGAATCAACGCTG 


61 


yvdE-BR 


CACGGCAATGCATTCTTCGG 


62 


ykvE-AF 


AGATCTGTCGGCCAGGTTTAC 


63 


ykvE-A/CmR 


GmTCCGCTCACAAnCTGATTTTTCTGTCATGTCTC 


64 


ykvE-B/CmF 


CGTCGTGACTGGGAAAACGGTAGAGATGTGCACCGAAA 


65 


ykvE-BR 


GAGTCAGACGGCATCGATGA 


66 


slr-AF 


TTCTGATTCATTTTCACTGCTGG 


67 


slr-A/CmR 


GmTCCGCECACAATTCAACGGATAATTCTTCCAATC 


68 


slr-B/CmF 


CGTCGTGACTGGGAAAACTGTCCATGAAGTCAAATCC 


69 


slr-BR 


CGCTGAAATATTCTCTCGCA 


70 


rocR-AF 


CGCCGCTTTCACCGCGGATTC 


71 


rocR-A/CmR 


GTTATCCGCTCACAATTCCTTTGACCACTGTATGAACC 


72 
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rocR-B/CmF 


CGTCGTGACTGGGAAAACACTCGTCTAACGAATAATCC 


73 


rocR-BR 


TGTCATCACGGAATTTGACG 


74 


ccpA-AF 


CCAAATTATCCTTTGTGAGCGCGGAATCAG 


75 


ccpA-A/CmR 


GTTATCCGCTCACAATTCCGTAGATCGTAATATTGCTC 


76 


ccpA-B/CmF 


CGTCGTGACTGGGAAAACAGCTTAGAAAGTCAACCAAG 


77 


ccpA-BR 


TTTGAGCATCAGCACAAGCC 


78 


yaaT-AF 


TGTAGCAGAAGCAGTCGAATT 


79 


yaaT-A/Cm2R 


CTAATGGGTGCTTTAGTTGACAATTACGCAGCTGTCATGT 


80 


yaaT-B/CiB2F 


CTGCCCCGTTAGTTGAAGAACTGATAAACCGTGAAAAAGTG 


81 


yaaT-RV 


CCTTTGAAAAAGGCTCCCGT 


82 


yyaA-AF 


GTTTTCCAAGTCTGCCGATAAAAATATGC 


83 


yyaA-A/CmR 


GmTCCGCTCACAATTCATGCTTCATGTACCTACACC 


84 


yyaA-B/CmF 


CGTCGTGACTGGGAAAACCAATTAACGATTCGCATACC 


85 


yyaA-BR 


AAAAAGAAGAAGTCACAGTACAGAACGTGG 


86 


yycH-AF 


ATTTTTCGCCATCTTGAATTTTC 


87 


yycH-A/Qn2R 


CTAATGGGTGCTTTAGTTGGATGATCCTCTCGTTGAACTG 


88 


yycH-B/QB2F 


CTGCCCCGTTAGTTGAAGGGATGAGCCTTCAGAAAAGTT 


89 


yycH-BR 


GCCGGACAGAGATCTGTATG 


90 


yacP-B/Cni4F 


GAAGAAGGTTTTTATGTTGACGCTTTTTTGCCCAATACTGTATAA 


• 91 


yacP-B/Cm4R 


CAAAAAAGCGTCAACATAAAAACCTTCTTCAACTAACGGGGCAGG 


92 


yacP-BR 


AAGACGAGTACTTTTCTCTCTAAATCACTT 


93 


yacP-AF 


AACTCGATCAAATGGTGACAGGACAGCATC 


94 


yacP-A/QB4F 


GGAGAATAAAGACCCTCTTCAACTAAAGCACCCATTAGTTCAACA 


95 


yacP-A/Cm4R 


TGCmAGTTGAAGAGGGTCTTTATTCTCCCACAGGGTTTCGTTT 


96 


hprK-B/Cra4F 


TTTTTATATTACAGCGAGTTGGCGTTAAATGAATGAAGCGATAGA 


97 


hprK-B/Cm4R 


ATTTAACGCCAACTCGCTGTAATATAAAAACCTTCTTCAACTAAC 


98 


hprK-BR 


TTGATTGATGATAAATTCAGGCAGGTGCAG 


99 


hprK-AF 


CAAAGCTTGAGAAATGTTCCCATGCTCTTG 


100 


hprK-A/Cm4F 


CAGGAGGAACATATCTCTTCAACTAAAGCACCCATTAGTTCAACA 


101 


hprK-A/Cm4R 


TGCTTTAGTTGAAGAGATATGTTCCTCCTGnCCGGGCTGCCCCG 


102 


rsiX-AF 


ATTCCAGTTACTCGTAATATAGTTG 


103 


rsiX-A/CmR 


GTTATCCGCTCACAATTCACTTCATCATCCATTAGCTC 


104 


rsiX-B/CmF 


CGTCGTGACTGGGAAAACCTGCTCCAAATCCGATTTCC 


105 


rsiX-BR 


GTCCTGCATTTTTCGAAGTCTGG 


106 


yhdK-AF 


TACACATCCTTCAAACAAGTCTGAACAAAC 


107 
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yhdK-A/Cni4R 


TGCTTTAGTTGAAGATTACCAGTTCCATAATTCCACCTCGCCGAC 


108 


yhdK-B/Cm4F 


TTTTTATATTACAGCGTGTGTATACCATTGTATCTGTAGATACGA 


109 


yhdK-BR 


GCTATGATCATTGTAACGAAAGGAAAGGGG 


110 


yhdK-A/Cm4F 


TTATGGAACTGGTAATCTTCAACTAAAGCACCCATTAGTTCAACA 


111 


yhdK-B/Cm4R 


CAATGGTATACACACGCTGTAATATAAAAACCTTCTTCAACTAAC 


112 


ylbO-AF 


AATCTGAACAAGAAAAAGGAGCTGCTCCTC 


113 


ylbO-A/Cm4R 


TGCTTTAGTTGAAGAATTCAATCTCCCTCCATGTCAGCTTATTTA 


114 


ylbO-B/Ciii4F 


TTTTTATATTACAGCAGAAACGCCTGAAATGAACCGGCCCTATAG 


115 


ylbO-BR 


TGTTTGACAAAGGTAGAACGTCTGCTTATC 


116 


ylbO-A/Cm4F 


GGAGGGAGATTGAATTCTTCAACTAAAGCACCCATTAGTTCAACA 


117 


ylb(>-B/Cm4R 


ATTTCAGGCGTTTCTGCTGTAATATAAAAACCTTCTTCAACTAAC 


118 


CmF 


GAATTGTGAGCGGATAAC 


119 


CmR 


GTTTTCCCAGTCACGACG 


120 


Cin2F 


CAACTAAAGCACCCATTAG 


121 


Cm2R 


CTTCAACTAACGGGGCAG 


122 



[0 0 4 3] 

-1^. mmmi tmrn^. ^2iC:^t7^c#itf£^-AF. #at^S^-A/CmR^ #it{gi^-B/Cin 
F. #at<^-BR. CmF. CmR<0 ^ -7 - -fe h i l9iS$SLy^::f!Jl^ffiDNA®fM-^fflV>-C 
> A±<7)comA> yopO . treR > wbA > waN > yttP . yurK . yozA . licR . sigU mtR, gl. 
cT. vkvE . sir . rocR. yyaA . :5.tFrsiX. itfS^^^fU^^ n 9 A 7 ji - n - 

[0 0 4 4] 

Cm2F. Cm2R<D7°v^v--tr-7 htcit), 2 i:|WlM{cP^L/iWlJ^ffiDNA©f>t=S:ffl 

v^r, A±<^cspB. yvd£. yaaT . yycH . 25.U=VlbO> ^SiS^^^^Wm^ tt. iJ^n^i^7 

a. - =7 - ;ni-ti afs?- Kum l aa^^^^afe^gu i^^ s: -e tL-rtt^s-at l o 

[0 0 4 5] 

*%^J4 

^2 t;^L7t#itfS^-AF. #SfS^-A/Cm4R, #jlfS^-B/Cm4F. #itf5^-BR. 
^it^^-A/Cm4Fs #itf^^=-B/Cm4RO :/^>f-^--t';/Kc:J:l9. HJfe^ 2 t mmiiZMM U 

10 0 4 61 

7. ^;^tf- ( Bacillus sp.) K SM- S 2 3 7|^S^<^T;^^ V -t;i/9--lfit{5i=- (# 
112 0 0 0-2 1 0 0 8 l-i-<2r^) 'Sr^^- K-r^DNAif>T- (3 . 1 k b) tJ^v^ 
^^-pHYS 0 0PLK<^B amHIfl||JB^^^»f^i;|¥A$tL)tm^x.7'7>^$ Kp 
HY-S 2 3 7*:, T'n h -/^ h^^K^m'^t' i o TSA LfCo Cltttc J:oT#f>tt7t 
B^t-SmLOLBi^flfet?— ^3 Ot:-e^a^«^tTV>. MJ^<^ 0 . 0 3mL«r 
3 0inLO2 XL--7;i'b-^^:Hfe (2% h UT/hV, l%^#:i^^;^> 1 %N a C K 
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fit 



comA 
yopO 
treR 



BG10381 



BG13648 
I BGllOll 



yvbA 



BG14078 



cspB 



1 BG10824 



(bp) 



645 



213 
717 



273 



(bp) 



588 



169 

656 



yvaN 
yttP 



BG14069 



1 BG13927 



204 



408 



624 



yurK 



BG13997 



yozA 



I BG13748 



licR 



BG11346 



sigL 



BG10748 



mtR 



BG11702 



glcT 

yvdE 

ykvE 

sir 

rocR 



BG12593 



BG12414 



729 
324 



210 



171 



379 



590 



1926 



1311 



429 



677 
289 



1889 



160 



154 
139 



137 



132 



124 



121 



118 
117 



116 



1256 



399 



858 



811 



BG13310 



BG11858 



BG10723 



ccpA 



yaaT 



yyaA 



yycH 
yacP 



BG10376 



BG10096 



BG10057 



BG11462 
BG10158 



bprK 



rsiX 



yhdK 



BG14125 



BG10537 



BG13017 



ylbO 



BG13367 



951 



916 



438 



356 



459 



394 



1386 



1359 



114 



114 



110 



109 



108 



105 



1005 
828 



957 



828 



852 
1368 



816 



513 



1368 
513 



128 



205 



127 



113 



146 



933 



933 



1107 
291 



1068 
228 



582 



582 



156 



196 



125 
114 



136 



100 



10 0 4 71 

^ x.^yfi- (Bacillus s£.) KSM-K3 S^ffi^^r; 77 a^mmm^^ 

-pHY300PLKOBglII-Xba I J W| ;i^!,x^XLf3o^ttliJ:o-C# 
5FpHSP-K3 8^:. I'^l'^lf^^Zii^f^^^^^^^ 6m 
L^3 0rnL^2><L-^;Vh-^^^^^4>^,^^_^^^^^^ iSppmxW^ 
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10 0 4 81 
[*4l 







(bp) 


(bp) 








BG11858 


459 


394 


X78 


tre/? 


BGllOU 


717 


656 


124 


yopO 


BG13648 


213 


169 


364 


yvaN 


BG14069 


408 


379 


148 


yvbA 


BG14078 


273 


210 


171 










100 




cspB 


BG10824 


204 


171 


195 


rocR 


BG10723 


1386 


1359 


215 


sigL 


BG10748 


1311 


1256 


204 


glcT 


BG12593 


858 


811 


132 


yvdE 


BG12414 


951 


916 


127 


yacP 


BG10158 


513 


513 


110 










100 




yycH 


BG11462 


1368 


1368 


120 


licR 


BG11346 


1926 


1889 


122 










100 



[0 0 4 91 

(El 11 1111{±. SOE-PCRt:<}:^afS^IlJ^fflDNA©fM-<^liS^> Rrfmmi) 



lHfE#2 004-3113540 



#m2 003-3 79167 

SEQUENCE LISTING 
<110> KAO CORPORATION 

<120> Host microorganisms 

<130> P05021511 

<160> 122 

<170> Patentin Ver. 2. 1 

<210> 1 

<211> 3150 

<212> DNA 

<213> Bacillus sp. KSM-S237 

<220> 
<221> CDS 
<222> (573).. (3044) 

<223> 
<220> 

<221> sig_peptide 
<222> (573).. (659) 
<223> 

<220> 

<221> mat_peptide 
<222> (660).. 0 
<223> 

^imgcU tgcaacaggc ttatatttag aggaaatttc tttttaaatt gaatacggaa 60 
taaaatcagg taaacaggtc ctgattttat ttttttgagt tttttagaga actgaagatt 120 
gaaataaaag tagaagacaa agg^ataag aaaattgcat tagttttaat tatagaaaac 
gcctttttat aattatttat acctagaacg aaaatactgt ttcgaaagcg gtttactata 
aaaccttata ttccggctct tttttaaaac agggggtaaa aattcactct agtattctaa 
tttcaacatg ctataataaa tttgtaagac gcaatatgca tctctttttt tacgatatat 
gtaagcggtt aaccttgtgc tatatgccga tttaggaagg ggggtagatt gagtcaagta 
gtaataatat agataactta taagttgttg agaagcagga gagcatctgg gttactcaca 

mSE«2 004-3113540 



180 

240 

300 

360 

420 

480 



2003-379167 ^-5^: 2/ 

agttttttta aaactttaac gaaagcactt tcggtaatgc ttatgaattt agctatttga 540 

ttcaattact ttaaaaatat ttaggaggta at atg atg tta aga aag aaa aca 593 

Met Met Leu Arg Lys Lys Thr 
-25 

aag cag ttg att tct tec att ctt att tta gtt tta ctt eta tct tta 641 
Lys Gin Leu He Ser Ser He Leu He Leu Val Leu Leu Leu Ser Leu 
-20 -15 -10 

ttt cog gca get ett gca gca gaa gga aac act cgt gaa gac aat ttt 689 
Phe Pro Ala Ala Leu Ala Ala Glu Gly Asn Thr Arg Giu Asp Asn Phe 
-5 -11 5 10 

aaa cat tta tta ggt aat gac aat gtt aaa cgc cct tct gag get ggc 737 
Lys His Leu Leu Gly Asn Asp Asn Val Lys Arg Pro Ser Glu Ala Gly 
15 20 25 

gca tta caa tta caa gaa gtc gat gga caa atg aca tta gta gat caa 785 
Ala Leu Gin Leu Gin Glu Val Asp Gly Gin Met Thr Leu Val Asp Gin 
30 35 40 

cat gga gaa aaa att caa tta cgt gga atg agt aca cac gga tta cag 833 
His Gly Glu Lys He Gin Leu Arg Gly Met Ser Thr His Gly Leu Gin 
45 50 55 

tgg ttt cct gag ate ttg aat gat aac gca tac aaa get ctt tct aac 881 
Trp Phe Pro Glu He Leu Asn Asp Asn Ala Tyr Lys Ala Leu Ser Asn 
60 65 70 

gat tgg gat tec aat atg att cgt ctt get atg tat gta ggt gaa aat 929 
Asp Trp Asp Ser Asn Met He Arg Leu Ala Met Tyr Val Gly Glu Asn 
75 80 85 90 

ggg tac get aca aac cct gag tta ate aaa caa aga gtg att gat gga 977 
Gly Tyr Ala Thr Asn Pro Glu Leu He Lys Gin Arg Val He Asp Gly 
95 100 105 

att gag tta gcg att gaa aat gac atg tat gtt att gtt gac tgg eat 1025 
He Glu Leu Ala He Glu Asn Asp Met Tyr Val He Val Asp Trp His 
110 115 120 

gtt cat gcg cea ggt gat cct aga gat cct gtt tat gca ggt get aaa 1073 
Val His Ala Pro Gly Asp Pro Arg Asp Pro Val Tyr Ala Gly Ala Lys 
125 130 135 

gat tte ttt aga gaa att gca get tta tac cct aat aat cea cac att 1121 
Asp Phe Phe Arg Glu He Ala Ala Leu Tyr Pro Asn Asn Pro His He 
140 145 150 
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att tat gag tta gcg aat gag ccg agt agt aat aat aat ggt gga gca 1169 
He Tyr Glu Leu Ala Asn Glu Pro Ser Ser Asn Asn Asn Gly Gly Ala 
155 160 165 170 

jggg att ccg aat aac gaa gaa ggt tgg aaa gcg gta aaa gaa tat get 1217 
Gly He Pro Asn Asn Glu Glu Gly Trp Lys Ala Val Lys Glu Tyr Ala 
175 180 185 

gat cca att gta gaa atg tta cgt aaa age ggt aat gca gat gac aac 1265 
Asp Pro He Val Glu Met Leu Arg Lys Ser Gly Asn Ala Asp Asp Asn 
190 195 200 

att ate att gtt ggt agt cca aac tgg agt cag cgt ccg gac tta gca 1313 
He He He Val Gly Ser Pro Asn Trp Ser Gin Arg Pro Asp Leu Ala 
205 210 215 

get gat aat eea att gat gat eac cat aca atg tat act gtt eac tte 1361 
Ala Asp Asn Pro He Asp Asp His His Thr Met Tyr Thr Val His Phe 
220 225 230 

tac act ggt tea cat get get tea act gaa age tat ceg tet gaa act 1409 
Tyr Thr Gly Ser His Ala Ala Ser Thr Glu Ser Tyr Pro Ser Glu Thr 
235 240 245 250 

cet aac tet gaa aga gga aac gta atg agt aac act cgt tat gcg tta 1457 
Pro Asn Ser Glu Arg Gly Asn Val Met Ser Asn Thr Arg Tyr Ala Leu 
255 260 265 

gaa aac gga gta gcg gta ttt gca aca gag tgg gga aeg agt caa get 1505 
Glu Asn Gly Val Ala Val Phe Ala Thr Glu Trp Gly Thr Ser Gin Ala 
270 275 280 

agt gga gac ggt ggt ect tac ttt gat gaa gca gat gta tgg att gaa 1553 
Ser Gly Asp Gly Gly Pro Tyr Phe Asp Glu Ala Asp Val Trp He Glu 
285 290 295 

ttt tta aat gaa aac aac att age tgg get aac tgg tet tta aeg aat 1601 
Phe Leu Asn Glu Asn Asn He Ser Trp Ala Asn Trp Ser Leu Thr Asn 
300 305 310 

aaa aat gaa gta tet ggt gca ttt aca cca tte gag tta ggt aag tet 1649 
Lys Asn Glu Val Ser Gly Ala Phe Thr Pro Phe Glu Leu Gly Lys Ser 
315 320 325 330 

aac gca ace aat ett gac eea ggt cca gat cat gtg tgg gca cca gaa 1697 
Asn Ala Thr Asn Leu Asp Pro Gly Pro Asp His Val Trp Ala Pro Glu 
335 340 345 

gaa tta agt ctt tet gga gaa tat gta cgt get cgt att aaa ggt gtg 1745 
Glu Leu Ser Leu Ser Gly Glu Tyr Val Arg Ala Arg He Lys Gly Val 

mwa^ 0 n 4. - s 1 i r 4 n 
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350 355 360 

aac tat gag cca ate gac cgt aca aaa tac acg aaa gta ctt tgg gac 1793 
Asn Tyr Glu Pro He Asp Arg Thr Lys Tyr Thr Lys Val Leu Trp Asp 
365 370 375 

ttt aat gat gga acg aag caa gga ttt gga gtg aat teg gat tet cca 1841 
Phe Asn Asp Gly Thr Lys Gin Gly Phe Gly Val Asn Ser Asp Ser Pro 
380 385 390 

aat aaa gaa ctt att gea gtt gat aat gaa aac aac act ttg aaa gtt 1889 
Asn Lys Glu Leu He Ala Val Asp Asn Glu Asn Asn Thr Leu Lys Val 
395 400 405 410 

teg gga tta gat gta agt aac gat gtt tea gat ggc aac ttc tgg get 1937 
Ser Gly Leu Asp Val Ser Asn Asp Val Ser Asp Gly Asn Phe Trp Ala 
415 420 425 

aat get cgt ctt tet gee aac ggt tgg gga aaa agt gtt gat att tta 1985 
Asn Ala Arg Leu Ser Ala Asn Gly Trp Gly Lys Ser Val Asp He Leu 
430 435 440 

ggt get gag aag ctt aca atg gat gtt att gtt gat gaa cca acg acg 2033 
Gly Ala Glu Lys Leu Thr Met Asp Val He Val Asp Glu Pro Thr Thr 
445 450 455 

gta get att gcg gcg att cca caa agt agt aaa agt gga tgg gea aat 2081 
Val Ala He Ala Ala He Pro Gin Ser Ser Lys Ser Gly Trp Ala Asn 
460 465 470 

cca gag cgt get gtt cga gtg aac gcg gaa gat ttt gte cag caa acg 2129 
Pro Glu Arg Ala Val Arg Val Asn Ala Glu Asp Phe Val Gin Gin Thr 
475 480 485 490 

gac ggt aag tat aaa get gga tta aca att aca gga gaa gat get cet 2177 
Asp Gly Lys Tyr Lys Ala Gly Leu Thr He Thr Gly Glu Asp Ala Pro 
495 500 505 

aac eta aaa aat ate get ttt cat gaa gaa gat aac aat atg aac aac 2225 
Asn Leu Lys Asn He Ala Phe His Glu Glu Asp Asn Asn Met Asn Asn 
510 515 520 

ate att etg ttc gtg gga act gat gea get gac gtt att tac tta gat 2273 
He He Leu Phe Val Gly Thr Asp Ala Ala Asp Val He Tyr Leu Asp 
525 530 535 

aac att aaa gta att gga aca gaa gtt gaa att cca gtt gtt cat gat 2321 
Asn He Lys Val He Gly Thr Glu Val Glu He Pro Val Val His Asp 
540 545 550 
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o cri-i- rtt cct tct gtt ttt gaa gac ggt aca cgt 
Z Z G?y ifa lal Z Prl Ser Phe G.u Asp Gi, Thr 
555 560 

575 

590 595 

4- orrf fTQt aar tee sca aca get cca cgt tta gat 
Z Z Z pro tr S; S iia ..r AU Pro Ar. Uu Asp 
605 

^i:SL?:r.si:sir^^MUfuS^g?^rfatsi^^i 

620 ^25 

,at ttc tat eta gat cca gtt cgt gca ^ ggc |ca atg ate 
Asp Phe Tyr Leu Asp Pro Val Arg Ala inr uiu y 
635 540 

655 560 
670 ^''^ 

700 705 
715 720 

735 740 



5/ 



2369 



2417 



2465 



2513 



2561 



2609 



2657 



2705 



2753 



2801 



2849 



2897 



2945 
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750 755 760 

caa aaa gaa gca gag aaa gaa gag aaa gaa gca gta aaa gaa gaa aag 2993 
Gin Lys Glu Ala Glu Lys Glu Glu Lys Glu Ala Val Lys Glu Glu Lys 
765 770 775 

aaa gaa get aaa gaa gaa aag aaa gca gtc aaa aat gag get aag aaa 3041 
Lys Glu Ala Lys Glu Glu Lys Lys Ala Val Lys Asn Glu Ala Lys Lys 
780 785 790 

aaa taatctatta aactagttat agggttatct aaaggtctga tgtagatctt 3094 

Lys 

795 

ttagataacc tttttcttgc ataactggac acagagttgt tattaaagaa agtaag 3150 



<210> 2 
<211> 824 
<212> PRT 

<213> Bacillus sp. KSM-S237 
<400> 2 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser He Leu He 
-25 -20 -15 



Leu Val Leu Leu Leu Ser Leu Phe Pro Ala Ala Leu Ala Ala Glu Gly 
-10 -5 -1 1 



Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp Asn Val 
5 10 15 



Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val Asp Gly 
20 25 30 35 



Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu Arg Gly 
40 45 50 



Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn Asp Asn 
55 60 65 

Ala Tyr Lys Ala Leu Ser Asn Asp Trp Asp Ser Asn Met He Arg Leu 
70 75 80 
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Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Thr Asn Pro Glu Leu He 
85 90 95 



Lys Gin Arg Val He Asp Gly He Glu Leu Ala He Glu Asn Asp Met 
100 105 110 115 



Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro Arg Asp 
120 125 130 



Pro Val Tyr Ala Gly Ala Lys Asp Phe Phe Arg Glu He Ala Ala Leu 
135 140 145 



Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu Pro Ser 
150 155 160 



Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu Gly Trp 
165 170 175 



Lys Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu Arg Lys 
180 185 190 195 



Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pro Asn Trp 
200 205 210 



Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp His His 
215 220 225 



Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala Ser Thr 
230 235 240 



Glu Ser Tyr Pro Ser Glu Thr Pro Asn Ser Glu Arg Gly Asn Val Met 
245 250 255 



^6 «• 



7/ 



Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe Ala Thr 
260 265 270 275 
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Glu Trp Gly Thr Ser Gin Ala Ser Giy Asp Gly Gly Pro Tyr Phe Asp 
280 285 290 



Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He Ser Trp 
295 300 305 



Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala Phe Thr 
310 315 320 



Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Asn Leu Asp Pro Gly Pro 
325 330 335 



Asp His Val Trp Ala Pro Glu Glu Leu Ser Leu Ser Gly Glu Tyr Val 
340 345 350 355 



Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg Thr Lys 
360 365 370 



Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin Gly Phe 
375 380 385 



Gly Val Asn Ser Asp Ser Pro Asn Lys Glu Leu He Ala Val Asp Asn 
390 395 400 



Glu Asn Asn Thr Leu Lys Val Ser Gly Leu Asp Val Ser Asn Asp Val 
405 410 415 



Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu Ser Ala Asn Gly Trp 
420 425 430 435 



Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp Val 
440 445 450 



He Val Asp Glu Pro Thr Thr Val Ala He Ala Ala He Pro Gin Ser 
455 460 465 



Ser Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala Val Arg Val Asn Ala 
470 475 480 

mtiFlKSp 9004. — Q11^»t;yin 
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Glu Asp Phe Val Gin Gin Thr Asp Gly Lys Tyr Lys Ala Gly Leu Thr 
485 490 495 



He Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn He Ala Phe His Glu 
500 505 510 515 



Glu Asp Asn Asn Met Asn Asn He He Leu Phe Val Gly Thr Asp Ala 
520 525 530 



Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val 
535 540 545 



Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 
550 555 560 



Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 
565 570 575 



Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
580 585 590 595 



Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
600 605 610 



Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 
615 620 625 



Glu Asn Asp Tyr Val Ala Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
630 635 640 



Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 
645 650 655 



Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
660 665 670 675 
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Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
680 685 690 



He .Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg 
695 700 705 



Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
710 715 720 



Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Tlir Glu Pro 
725 730 735 



Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 
740 745 750 755 



Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
760 765 770 



Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
775 780 785 



Val Lys Asn Glu Ala Lys Lys Lys 
790 795 



<210> 3 

<211> 3332 

<212> DNA 

<213> Bacillus sp. KSM-64 
<220> 

<221> CDS 

<222> (610).. (3075) 

<223> 

<220> 

<221> sig_peptide 

<222> (610).. (696) 
<223> 

<220> 

<221> mat_peptide 

<222> (697).. 0 
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<223> . 



<400> 3 



agtacttacc attttagagt 


i^aaagatag 


aagccaagca 


ggatttgccg atgcaaccgg 


60 


cttatattta gagggaattt 


ctttttaaat 


tgaatacgga 


ataaaatcag gtaaacaggt 


120 


cctgatttta tttttttgaa 


tttttttgag 


aactaaagat 


tgaaatagaa gtagaagaca 


180 


acggacataa gaaaattgta 


ttagttttaa 


ttatagaaaa 


cgcttttcta taattattta 


240 


tacctagaac gaaaatactg 


tttcgaaagc 


ggtttactat 


aaaaccttat attccggctc 


300 


tttttttaaa cagggggtga 


aaattcactc 


tagtattcta 


atttcaacat gctataataa 


360 


atttgtaaga cgcaatatac 


atcttttttt 


tatgatattt 


gtaagcggtt aaccttgtgc 


420 


tatatgccga tttaggaagg 


gggtagattg 


agtcaagtag 


tcataattta gataacttat 


480 


aagttgttga gaagcaggag 


agaatctggg 


ttactcacaa 


gttttttaaa acattatcga 


540 


aagcactttc ggttatgctt 


atgaatttag 


ctatttgatt 


caattacttt aataatttta 


600 


ggaggtaat atg atg tta 
Met Met Leu 


aga aag aaa aca aag cag ttg att tct tec att 
Arg Lys Lys Thr Lys Gin Leu He Ser Ser He 


651 



-25 -20 

ctt att tta gtt tta ctt eta tct tta ttt ccg aca get ctt gea gea 699 
Leu He Leu Val Leu Leu Leu Ser Leu Phe Pro Thr Ala Leu Ala Ala 
-15 -10 -5 -1 1 

gaa gga aac act egt gaa gae aat ttt aaa cat tta tta ggt aat gac 747 
Glu Gly Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp 
5 10 15 

aat gtt aaa cgc cct tct gag get ggc gea tta caa tta caa gaa gtc 795 
Asn Val Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val 
20 25 30 

gat gga caa atg aca tta gta gat caa cat gga gaa aaa att caa tta 843 
Asp Gly Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu 
35 40 45 

cgt gga atg agt aca cae gga tta caa tgg ttt cet gag ate ttg aat 891 
Arg Gly Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn 
50 55 60 65 

gat aac gea tac aaa get ctt get aac gat tgg gaa tea aat atg att 939 
Asp Asn Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met He 
70 75 80 

fhWf.S^ 2 0 0 4-31 1 3540 
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cgt eta get atg tat gtc ggt gaa aat ggc tat get tea aat cea gag 987 
Arg Leu Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro Glu 
85 90 95 

tta att aaa age aga gtc att aaa gga ata gat ett get att gaa aat 1035 
Leu He Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu Asn 
100 105 110 

gac atg tat gtc ate gtt gat tgg cat gta cat gca cet ggt gat ect 1083 
Asp Met Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro 
115 120 125 

aga gat ece gtt tae get gga gca gaa gat ttc ttt aga gat att gca 1131 
Arg Asp Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He Ala 
130 135 140 145 

gca tta tat cet aac aat cea eac att att tat gag tta gcg aat gag 1179 
Ala Leu Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu 
150 155 160 

eca agt agt aac aat aat ggt gga get ggg att cea aat aat gaa gaa 1227 
Pro Ser Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu 
165 170 175 

ggt tgg aat gcg gta aaa gaa tac get gat cea att gta gaa atg tta 1275 
Gly Trp Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu 
180 185 190 

cgt gat age ggg aac gca gat gac aat att ate att gtg ggt agt eca 1323 
Arg Asp Ser Gly Asn Ala Asp Asp Asn He He He Val Gly Ser Pro 
195 200 205 

aac tgg agt cag cgt cet gac tta gca get gat aat cea att gat gat 1371 
Asn Trp Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp 
210 215 220 225 

cac cat aca atg tat act gtt cac ttc tac act ggt tea cat get get 1419 
His His Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala 
230 235 240 

tea act gaa age tat ecg ect gaa act cet aac tct gaa aga gga aac 1467 
Ser Thr Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly Asn 
245 250 255 

gta atg agt aac act cgt tat gcg tta gaa aac gga gta gca gta ttt 1515 
Val Met Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe 
260 265 270 

gca aca gag tgg gga act age caa gca aat gga gat ggt ggt ect tac 1563 
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Ala Thr Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro Tyr 
275 280 285 

ttt gat gaa gca gat gta tgg att gag ttt tta aat gaa aac aac att 1611 
Phe Asp Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He 
290 295 300 305 

age tgg get aae tgg tet tta acg aat aaa aat gaa gta tet ggt gca 1659 
Ser Trp Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala 
310 315 320 

ttt aca cca ttc gag tta ggt aag tot aac gca aca agt ctt gae cca 1707 
Phe Thr Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp Pro 
325 330 335 

ggg cca gac caa gta tgg gta cca gaa gag tta agt ctt tet gga gaa 1755 
Gly Pro Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly Glu 
340 345 350 

tat gta cgt get cgt att aaa ggt gtg aac tat gag cca ate gac cgt 1803 
Tyr Val Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg 
355 360 365 

aca aaa tac acg aaa gta ctt tgg gac ttt aat gat gga acg aag caa 1851 
Thr Lys Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin 
370 375 380 385 

gga ttt gga gtg aat gga gat tet cca gtt gaa gat gta gtt att gag 1899 
Gly Phe Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val He Glu 
390 395 400 

aat gaa gcg ggc get tta aaa ctt tea gga tta gat gca agt aat gat 1947 
Asn Glu Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn Asp 
405 410 415 

gtt tet gaa ggt aat tac tgg get aat get cgt ctt tet gee gac ggt 1995 
Val Ser Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp Gly 
420 425 430 

tgg gga aaa agt gtt gat att tta ggt get gaa aaa ctt act atg gat 2043 
Trp Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp 
435 440 445 

gtg att gtt gat gag ceg ace acg gta tea att get gca att cca caa 2091 
Val He Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro Gin 
450 455 460 465 

ggg cca tea gee aat tgg gtt aat cca aat cgt gca att aag gtt gag 2139 
Gly Pro Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val Glu 
470 475 480 

miiF^ 9nr>A — ■51 i ^ i;. a n 



#M 2003-379167 



^--J : 14/ 



cca act aat ttc gta ccg tta gga gat aag ttt aaa gcg gaa tta act 2187 
Pro Thr Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu Thr 
485 490 495 

ata act tea get gae tct cca teg tta gaa get att gcg atg cat get 2235 
He Thr Ser Ala Asp Ser Pro Ser Leu Glu Ala He Ala Met His Ala 
500 505 510 

gaa aat aac aac ate aac aac ate att ctt ttt gta gga act gaa ggt 2283 
Glu Asn Asn Asn He Asn Asn He He Leu Phe Val Gly Thr Glu Gly 
515 520 525 

get gat gtt ate tat tta gat aac att aaa gta att gga aca gaa gtt 2331 
Ala Asp Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val 
530 535 540 545 

gaa att cca gtt gtt eat gat cca aaa gga gaa get gtt ctt cct tct 2379 
Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 
550 555 560 

gtt ttt gaa gae ggt aca cgt eaa ggt tgg gae tgg get gga gag tct 2427 
Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 
565 570 575 

ggt gtg aaa aca get tta aca att gaa gaa gea aac ggt tct aac gcg 2475 
Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
580 585 590 

tta tea tgg gaa ttt gga tac cca gaa gta aaa cct agt gat aac tgg 2523 
Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
595 600 605 

gea aca get cca cgt tta gat ttc tgg aaa tct gae ttg gtt cgc ggt 2571 
Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 
610 615 620 625 

gaa aat gat tat gta act ttt gat ttc tat eta gat cca gtt cgt gea 2619 
Glu Asn Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
630 635 640 

aca gaa ggc gea atg aat ate aat tta gta ttc cag cca cct act aac 2667 
Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 
645 650 655 

ggg tat tgg gta eaa gea cca aaa acg tat acg att aac ttt gat gaa 2715 
Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
660 665 670 

tta gag gaa gcg aat eaa gta aat ggt tta tat eac tat gaa gtg aaa 2763 
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Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
675 680 685 

att aac gta aga gat att aca aac att caa gat gac acg tta eta cgt 2811 
lie Asn Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg 
690 695 700 705 

aac atg atg ate att ttt gea gat gta gaa agt gae ttt gea ggg aga 2859 
Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
710 715 720 

gtc ttt gta gat aat gtt egt ttt gag ggg get get act act gag ccg 2907 
Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 
725 730 735 

gtt gaa cca gag cca gtt gat cct ggc gaa gag acg ccg cct gtc gat 2955 
Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 
740 745 750 

gag aag gaa gcg aaa aaa gaa caa aaa gaa gea gag aaa gaa gag aaa 3003 
Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
755 760 765 

gaa gea gta aaa gaa gaa aag aaa gaa get aaa gaa gaa aag aaa gea 3051 
Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
770 775 780 785 

ate aaa aat gag get acg aaa aaa taatctaata aaetagttat agggttatet 3105 
He Lys Asn Glu Ala Thr Lys Lys 
790 

aaaggtetga tgeagatett ttagataace tttttttgea taaetggaea tagaatggtt 3165 

attaaagaaa gcaaggtgtt tatacgatat taaaaaggta gcgattttaa attgaaacct 3225 

ttaataatgt cttgtgatag aatgatgaag taatttaaga gggggaaacg aagtgaaaac 3285 

ggaaatttct agtagaagaa aaacagacca agaaatactg caagctt 3332 



<210> 4 
<211> 822 
<212> PRT 

<213> Bacillus sp. KSM-64 
<400> 4 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser He Leu He 
-25 -20 -15 
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Leu Val Leu Leu Leu Ser Leu Phe Pro Thr Ala Leu Ala Ala Glu Gly 
-10 -5 -1 1 



Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp Asn Val 
5 10 15 



Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val Asp Gly 
20 25 30 35 



Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu Arg Gly 
40 45 50 



Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn Asp Asn 
55 60 65 



Ala Tyr Lys Ala Leu Ala Asn Asp Trp Glu Ser Asn Met He Arg Leu 
70 75 80 



Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Ser Asn Pro Glu Leu He 
85 90 95 



Lys Ser Arg Val He Lys Gly He Asp Leu Ala He Glu Asn Asp Met 
100 105 110 115 



Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro Arg Asp 
120 125 130 



Pro Val Tyr Ala Gly Ala Glu Asp Phe Phe Arg Asp He Ala Ala Leu 
135 140 145 



Tyr Pro Asn Asn Pro His He He Tyr Glu Leu Ala Asn Glu Pro Ser 
150 155 160 



Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu Gly Trp 
165 170 175 



Asn Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu Arg Asp 
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180 



185 



190 



195 



Ser Gly Asn Ala Asp Asp Asn He He He Val Gly.Ser Pro Asn Trp 
200 205 210 



Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp His His 
215 220 225 



Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala Ser Thr 
230 235 240 



Glu Ser Tyr Pro Pro Glu Thr Pro Asn Ser Glu Arg Gly Asn Val Met 
245 250 255 



Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe Ala Thr 
260 265 270 275 



Glu Trp Gly Thr Ser Gin Ala Asn Gly Asp Gly Gly Pro Tyr Phe Asp 
280 285 290 



Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He Ser Trp 
295 300 305 



Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala Phe Thr 
310 315 320 



Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Ser Leu Asp Pro Gly Pro 
325 330 335 



Asp Gin Val Trp Val Pro Glu Glu Leu Ser Leu Ser Gly Glu Tyr Val 
340 345 350 355 



Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg Thr Lys 
360 365 370 



Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin Gly Phe 
375 380 385 
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Gly Val Asn Gly Asp Ser Pro Val Glu Asp Val Val He Glu Asn Glu 
390 395 400 



Ala Gly Ala Leu Lys Leu Ser Gly Leu Asp Ala Ser Asn Asp Val Ser 
405 410 415 



Glu Gly Asn Tyr Trp Ala Asn Ala Arg Leu Ser Ala Asp Gly Trp Gly 
420 425 430 435 



Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp Val He 
440 445 450 



Val Asp Glu Pro Thr Thr Val Ser He Ala Ala He Pro Gin Gly Pro 
455 460 465 



Ser Ala Asn Trp Val Asn Pro Asn Arg Ala He Lys Val Glu Pro Thr 
470 475 480 



Asn Phe Val Pro Leu Gly Asp Lys Phe Lys Ala Glu Leu Thr He Thr 
485 490 495 



Ser Ala Asp Ser Pro Ser Leu Glu Ala He Ala Met His Ala Glu Asn 
500 505 510 515 



Asn Asn He Asn Asn He He Leu Phe Val Gly Thr Glu Gly Ala Asp 
520 525 530 



Val He Tyr Leu Asp Asn He Lys Val He Gly Thr Glu Val Glu He 
535 540 545 



Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser Val Phe 
550 555 560 



Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser Gly Val 
565 570 575 



Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala Leu Ser 
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580 



585 



590 



595 



Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp Ala Thr 
600 605 610 



Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly Glu Asn 
615 620 625 



Asp Tyr Val Thr Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala Thr Glu 
630 635 640 



Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn Gly Tyr 
645 650 655 



Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu Leu Glu 
660 665 670 675 



Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys He Asn 
680 685 690 



Val Arg Asp He Thr Asn He Gin Asp Asp Thr Leu Leu Arg Asn Met 
695 700 705 



Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg Val Phe 
710 715 720 



Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro Val Glu 
725 730 735 



Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp Glu Lys 
740 745 750 755 



Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys Glu Ala 
760 765 770 



Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala He Lys 
775 780 785 
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Asn Glu Ala Thr Lys Lys 
790 



<210> 5 

<211> 2343 

<212> DNA 

<213>: Bacillus sp.pHSP-K38 

<220> 

<221> CDS 

<222> (580) . . (2067) 

<223> 

<220> 

<221> sigjpeptide 
<222> (580).. (627) 
<223> 

<220> 

<221> mat_peptide 

<222> (628) . . 0 
<223> 

<400> 5 

agatctagca ggatttgccg atgcaaccgg cttatattta gagggaattt ctttttaaat 60 

tgaatac^a ataaaatcag gtaaacaggt cctgatttta tttttttgaa tttttttgag 120 

aactaaagat tgaaatagaa gtagaagaca acggacataa gaaaattgta ttagttttaa 180 

ttatagaaaa cgcttttcta taattattta tacctagaac gaaaatactg tttcgaaagc 240 

^tttactat aaaaccttat attccggctc tttttttaaa cagggggtga aaattcactc 300 

tagtattcta atttcaacat gctataataa atttgtaaga cgcaatatac atcttttttt 360 

tatgatattt gtaagcggtt aaccttgtgc tatatgccga tttaggaagg gggtagattg 420 

agtcaagtag tcataattta gataacttat aagttgttga gaagcaggag agaatctggg 480 

ttactcacaa gttttttsiaa acattatcga aagcactttc ggttatgctt atgaatttag 540 

ctatttgatt caattacttt aataatttta ggaggtaat atg atg tta aga aag 594 

Met Met Leu Arg Lys 
-15 

aaa aca aag cag ttg ggt cga cca gca caa gcc gat gga ttg aac ggt 642 
Lys Thr Lys Gin Leu Gly Arg Pro Ala Gin Ala Asp Gly Leu Asn Gly 
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690 



25 



40 « 



56 60 



- act .tt cga ^ ^ tac «a act aag gca cag ctt gaa c.a 
Lys Gly Thr Val Arg Thr Lys lyr biy inr 
70 "^^ 

get att ggg tec ctt aaa tct aat gat ate aat gta tac gga gat gtc 
Ala lie Gly Ser Leu Lys Ser Asn Asp lie Asn 
90 

atg aat cat aaa at. ^ gat ttt a^ gag gca gtg caa get 
Val Met Asn His Lys Met Gly Ala asp rue 
105 

taa raff sat att tea ggt gee tac 
gtt caa gta aat eea aeg ^ cgt tgg eag gat 
Val Gin Val Asn Pro Thr Asn Arg irp u p 
120 1"^^ 

135 

tat tea gat ttt aag tgg aga tgg «c gt ttt ^t ^t gtt gac tgg 
Tyr Ser Asp Phe Lys Trp Arg Trp Phe His vne asn 

155 



738 



786 



834 



882 



930 



978 



1026 



1074 



1122 



gat eag cge tat caa gaa aat eat att tte c^c ttt gca aat aeg aae 
Asp Gin Arg Tyr Gin Glu Asn His He Phe Arg rn 
170 



1170 



1218 



185 
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gga teg aat ate gac ttt agt cat cca gaa gta caa gat gag ttg aag 1266 
Gly Ser Asn He Asp Phe Ser His Pro Glu Val Gin Asp Glu Leu Lys 
200 205 210 

gat tgg ggt age tgg ttt aee gat gag tta gat ttg gat ggt tat egt 1314 
Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp Leu Asp Gly Tyr Arg 
215 220 225 

tta gat get att aaa eat att eea tte tgg tat aca tet gat tgg gtt 1362 
Leu Asp Ala He Lys His He Pro Phe Trp Tyr Thr Ser Asp Trp Val 
230 235 240 245 

egg eat cag ege aac gaa gea gat caa gat tta ttt gte gta ggg gaa 1410 
Arg His Gin Arg Asn Glu Ala Asp Gin Asp Leu Phe Val Val Gly Glu 
250 255 260 

tat tgg aag gat gac gta ggt get etc gaa ttt tat tta gat gaa atg 1458 
Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe Tyr Leu Asp Glu Met 
265 270 275 

aat tgg gag atg tot eta ttc gat gtt cea ctt aat tat aat ttt tac 1506 
Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu Asn Tyr Asn Phe Tyr 
280 285 290 

egg get tea caa caa ggt gga age tat gat atg cgt aat att tta cga 1554 
Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met Arg Asn He Leu Arg 
295 300 305 

gga tet tta gta gaa gcg eat ecg atg cat gea gtt acg ttt gtt gat 1602 
Gly Ser Leu Val Glu Ala His Pro Met His Ala Val Thr Phe Val Asp 
310 315 320 325 

aat cat gat act cag cca ggg gag tea tta gag tea tgg gtt get gat 1650 
Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu Ser Trp Val Ala Asp 
330 335 340 

tgg ttt aag cca ctt get tat geg aca att ttg aeg cgt gaa ggt ggt 1698 
Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu Thr Arg Glu Gly Gly 
345 350 355 

tat cea aat gta ttt tac ggt gat tac tat ggg att ect aac gat aac 1746 
Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly He Pro Asn Asp Asn 
360 365 370 

att tea get aaa aaa gat atg att gat gag ctg ett gat gea egt caa 1794 
He Ser Ala Lys Lys Asp Met He Asp Glu Leu Leu Asp Ala Arg Gin 
375 380 385 

aat tac gea tat ggc acg cag cat gac tat ttt gat cat tgg gat gtt 1842 
Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe Asp His Trp Asp Val 
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390 395 400 405 

gta gga tgg act agg gaa gga tct tec tec aga cot aat tea ggc ctt 1890 
Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg Pro Asn Ser Gly Leu 
410 415 420 

gcg act att atg teg aat gga cet ggt ggt tee aag tgg atg tat gta 1938 
Ala Thr He Met Ser Asn Gly Pro Gly Gly Ser Lys Trp Met Tyr Val 
425 430 435 

gga cgt cag aat gea gga caa aca tgg aca gat tta act ggt aat aac 1986 
Gly Arg Gin Asn Ala Gly Gin Thr Trp Thr Asp Leu Thr Gly Asn Asn 
440 445 450 

gga gcg tec gtt aca att aat ggc gat gga tgg ggc gaa ttc ttt aeg 2034 
Gly Ala Ser Val Thr lie Asn Gly Asp Gly Trp Gly Glu Phe Phe Thr 
455 460 465 

aat gga gga tct gta tec gtg tac gtg aac caa taacaaaaag ccttgagaag 2087 
Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
470 475 480 

ggattectee etaaeteaag getttettta tgtcgettag etttacgett ctaegacttt 2147 

gaagettggg gatecgtcga gaeaaggtaa aggatziaaae agcacaattc eaagaaaaac 2207 

aegatttaga aeetaaaaag aaegaatttg aactaaetca taaeegagag gtaaaaaaag 2267 

aaegaagteg agateaggga atgagtttat aaaataaaaa aagcacctga aaaggtgtct 2327 

ttttttgatg tctaga 2343 



<210> 6 

<211> 496 
<212> PRT 

<213> -Bacillus sp.pHSP-K38 
<400> 6 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu Gly Arg Pro Ala Gin Ala 
-15 -10 -5 -1 



Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 
15 10 15 

Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu 
20 25 30 
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Ser Asp Ala Gly He Thr Ala He Trp He Pro Pro Ala Tyr Lys Gly 
35 40 45 



Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 
50 55 60 



Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 



Ala Gin Leu Glu Arg Ala He Gly Ser Leu Lys Ser Asn Asp He Asn 
85 90 95 



Val Tyr Gly Asp Val Val Met Asn His Lys Met Gly Ala Asp Phe Thr 
100 105 110 



Glu Ala Val Gin Ala Val Gin Val Asn Pro Thr Asn Arg Trp Gin Asp 
115 120 125 



He Ser Gly Ala Tyr Thr He Asp Ala Trp Thr Gly Phe Asp Phe Ser 
130 135 140 



Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
145 150 155 160 



Asn Gly Val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His He Phe Arg 
165 170 175 



Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn 
180 185 190 



Tyr Asp Tyr Leu Leu Gly Ser Asn He Asp Phe Ser His Pro Glu Val 
195 200 205 



Gin Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 
210 215 220 
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Leu Asp Gly Tyr Arg Leu Asp Ala He Lys His He Pro Phe Trp Tyr 
225 230 235 240 



Thr Ser Asp Trp Val Arg His Gin Arg Ash Glu Ala Asp Gin Asp Leu 
245 250 255 



Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe 
260 265 270 



Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu 
275 280 285 



Asn Tyr Asn Phe Tyr Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met 
290 295 300 



Arg Asn He Leu Arg Gly Ser Leu Val Glu Ala His Pro Met His Ala 
305 310 315 320 



Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 
325 330 335 



Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu 
340 345 350 



Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 
355 360 365 



He Pro Asn Asp Asn He Ser Ala Lys Lys Asp Met He Asp Glu Leu 
370 375 380 



Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 
385 390 395 400 



Asp His Trp Asp Val Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg 
405 410 415 



Pro Asn Ser Gly Leu Ala Thr He Met Ser Asn Gly Pro Gly Gly Ser 
420 425 430 
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Lys Trp Met Tyr Val Gly Arg Gin Asn Ala Gly Gin Thr Trp Thr Asp 
435 440 445 



Leu Thr Gly Asn Asn Gly Ala Ser Val Thr He Asn Gly Asp Gly Trp 
450 455 460 



Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
465 470 475 480 



<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

aaggatgata atccgtcccg tg 22 



<210> 8 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

gttatccgct cacaattcgg atggtcatca atcactag 38 

<210> 9 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

cgtcgtgact gggaaaactg cgaaatcaga cggtgtac 38 



<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

cgtcgcctat cggcgggcac 20 



<210> 11 
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) <211> 25 
<212> DNA 

<213> Artificial Sequence 

<400> 11 . ^ oc 

atgtatatag gaggttggtg gtatg 25 



<210> 12 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 12 



gttatccgct cacaattcgc tctgacatgt caacctcc 38 



<210> 13 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 13 



cgtcgtgact gggaaaacag atgagaaagg aggagaag 38 



<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

ataactgtta ctatataatg gcc 26 



<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

gctggggatg acgaatccga 20 



<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 



<400> 16 
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) gttatccgct cacaattctc accttcatta tggaccac 38 



<210> 17 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 17 



cgtcgtgact gggaaaacca ccgtctcgaca aattccg 38 



<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<400> 18 

gttgccaagc gcgatatagg 20 



<210> 19 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<400> 19 ^ 
tatacaggga ttatcagtat tgagc 25 



<210> 20 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 20 



gtta'tccgct cacaattctt ttctccttgt tggatctg 38 



<210> 21 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 21 



cgtcgtgact gggaaaacgg ggataacgat ttatgaag 38 



<210> 22 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<400> 22 

ttttgtaata atgatatgaa gctagtgttg 30 



<210> 23 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 23 

atatccagcc ctgcctcttc 20 



<210> 24 
<211> 58 
<212> DNA 
<213> Artificial 



Sequence 



<400> 24 

ctgtgtgaaa ttgttatccg ctcacaattc gaaatttcct cctaaagcga tcataacg 58 



<210> 25 
<211> 51 
<212> DNA 

<213> Artificial Sequence 

<400> 25 

gtcgttttac aacgtcgttg actgggaaaa cccacaagct gctaacgtta c 51 



<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<400> 26 

tcctgtttgg gctcctgttg 20 



<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 



<400> 27 

tgtttatgta tggcggcctg cgggac 26 
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<210> 28 
<2n> 38 
<212> DNA 

<213> Artificial Sequence 



<400> 28 

gttatccgct cacaattcag ctttccatat atctcacc 38 



<210> 29 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 29 

cgtcgtgact g^aaaacac ggtctgctga tgactgac 38 



<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<400> 30 

gcgtttactt aagatgtcga 20 



<210> 31 
<211> 39 
<212> DNA 
<213> Artificial 



Sequence 



<400> 31 

tttctagcgt ttcggcaaat tgagttaag 39 



<210> 32 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 32 

gttatccgct cacaattcct tactttcata cggctcac 38 



<210> 33 
<211> 38 
<212> DNA 
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<213> Artificial Sequence 
<400> 33 

cgtcgtgact gggaaaacga gacgtggcgc tcaccaac 38 



<210> 34 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 34 

cggattaaaa aaagaatatc gcggacagc 29 



<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 35 

tgccgctgcc cgccggagag 20 



<210> 36 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 36 

gttatccgct cacaattcaa ggtgtagaac ttccgttg 38 



<210> 37 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 37 

cgtcgtgact gggaaaacac catcaacagc ccctacac 38 



<210> 38 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 38 

tcaaataaag gcggcattca gtcc 24 
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<210> 39 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<400> 39 

ataatggtat ccaaatccac gc 22 



<210> 40 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 40 

gttatccgct cacaattcat tcagtcatat gtatcacc 38 



<210> 41 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 41 

cgtcgtgact ^gaaaacga tccatcatac acagcatg 38 



<210> 42 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 42 

cacttctcaa c^aggggat ttcacatc 28 



<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 43 

taatggagga gagaaggccg 20 



<210> 44 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
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<400> 44 

gttatccgct cacaattcag tcgcccatga agcatgag 38 



<210> 45 
<211> 42 
<212> DM 

<213> Artificial Sequence 

<400> 45 

cgtcgtgact gggaaaacac caaaaaatgc tgagctgaca go 42 



<210> 46 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<400> 46 

ttgccaatga tgaggaaaaa ggaacc 26 



<210> 47 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<400> 47 

ctgaacgtcttgaataaaaaagcagg 26 



<210> 48 
<211> 38 
<212> DNA 

<213> Artificial Sequence 



<400> 48 

gttatccgct cacaattcgc tgaagtttca tatccatc 38 



<210> 49 
<211> 38 
<212> DNA 

<213> Artificial Sequence 



<400> 49 

cgtcgtgact gggaaaacat tccgtcatcg gcagcgag 38 
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<210> 50 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<400> 50 

agcggtttac aagttggagg 20 



<210> 51 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<400> 51 

atttcagaag gcatacttca ag 22 



<210> 52 
<2H> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 52 

gttatccgct cacaattcca tacttggtgt tgtcatcg 38 



<210> 53 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<400> 53 

cgtcgtgact gggaaaacca taatcagtaa aaaggcggtc 40 



<210> 54 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<400> 54 

ttctgaccgc tctggcaacc 20 



<210> 55 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
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<400> 55 

ataatgcccg cttcccaacc 20 



<210> 56 
<211> 38 
<212> DM 

<213> Artificial Sequence 

<400> 56 

gttatccgct cacaattccg atcctcagct cctttgtc 38 



<210> 57 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 57 

cgtcgtgact gggaaaactc atctgatacc gattaacc 38 



<210> 58 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 58 

caactgaatc cgaaggaatg 20 



<210> 59 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<400> 59 

tcggggtcat gccgagcggt 20 



<210> 60 
<211> 38 

<212> DNA 

<213> Artificial Sequence 
<400> 60 

gttatccgct cacaattcca atgttgccat tttcatcc 38 
<210> 61 
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1 <211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 61 



cgtcgtgact gggaaaactt gtacgagaat caacgctg 38 



<210> 62 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<400> 62 

cacggcaatg cattcttcgg 20 



<210> 63 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 63 

agatctgtcg gccaggttta c 



<210> 64 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 64 



gtta^ccgct cacaattctg atttttctgt catgtctc 61 



<210> 65 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 65 



cgtcgtgact gggaaaacgg tagagatgtg caccgaaa 38 



<210> 66 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<400> 66 
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gagtcagacg gcatcgatga 20 



<210> 67 
<211> 23 
<212> DM 

<213> Artificial Sequence 

<400> 67 

ttctgattca ttttcactgc tgg 23 



<210> 68 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 68 



rttatccgct cacaattcaa cggataattc ttccaatc 38 



<210> 69 
<211> 37 
<212> DNA 

<213> Artificial Sequence 

<400> 69 ^ . 07 

cgtcgtgact gggaaaactg tccatgaagt caaatcc 37 



<210> 70 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 70 

cgctgaaata ttctctcgca 20 



<210> 71 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 71 

cgccgctttc accgcggatt c 21 



<210> 72 
<211> 38 
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<212> DNA 

<213> Artificial Sequence 
<400> 72 

gttatccgct cacaattcct ttgaccactg tatgaacc 38 



<210> 73 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 73 

cgtcgtgact gggaaaacac tcgtctaacg aataatcc 38 



<210> 74 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 74 

tgtcatcacg gaatttgacg 20 



<210> 75 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<400> 75 

ccaaattatc ctttgtgagc gcggaatcag 30 



<210> 76 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<400> 76 

gttatccgct cacaattccg tagatcgtaa tattgctc 38 



<210> 77 
<211> 38 
<212> DNA 

<213> Artificial Sequence 



<400> 77 

cgtcgtgact gggaaaacag cttagaaagt caaccaag 38 
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<210> 78 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 78 

tttgagcatc agcacaagcc 20 



<210> 79 
<211> 21 

<212> DNA 

<213> Artificial Sequence 
<400> 79 

tgtagcagaa gcagtcgaat t 21 



<210> 80 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<400> 80 

ctaatgggtg ctttagttga caattacgca gctgtcatgt 40 



<210> 81 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<400> 81 

ctgccccgtt agttgaagaa ctgataaacc gtgaaaaagt g 41 



<210> 82 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 82 

cctttgaaaa aggctcccgt 20 



<210> 83 
<211> 29 
<212> DNA 
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<213> Artificial Sequence 
<400> 83 

gttttccaag tctgccgata aaaatatgc 29 



<210> 84 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 84 

gttatccgct cacaattcat gcttcatgta cctacacc 38 



<210> 85 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<400> 85 

cgtcgtgact gggaaaacca attaacgatt cgcatacc 38 



<210> 86 
<2H> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 86 

aaaaagaaga agtcacagta cagaacgtgg 30 



<210> 87 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 87 

atttttcgcc atcttgaatt ttc 23 



<210> 88 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<400> 88 

ctaatgggtg ctttagttgg atgatcctct cgttgaactg 40 
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<210> 89 
<211> 39 
<212> DNA 

<213> Artificial Sequence 



<400> 89 

ctgccccgtt agttgaaggg atgagccttc agaaaagtt 39 



<210> 90 
<2H> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 90 

gccggacaga gatctgtatg 20 



<210> 91 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 91 

gaagaaggtt tttatgttga cgcttttttg cccaatactg tataa 45 



<210> 92 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 92 

caaaaaagcg tcaacataaa aaccttcttc aactaacggg gcagg 45 



<210> 93 
<211> 30 
<212> DNA 
<213> Artificial 



Sequence 



<400> 93 

aagacgagta cttttctctc taaatcactt 30 



<210> 94 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<400> 94 

aactcgatca aatggtgaca ^acagcatc 30 



<210> 95 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 95 

ggagaataaa gaccctcttc aactaaagca cccattagtt caaca 45 



<210> 96 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 96 

tgctttagtt gaagagggtc tttattctcc caca^ttt cgttt 45 



<210> 97 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 97 

tttttatatt acagcgagtt ggcgttaaat gaatgaagcg ataga 45 



<210> 98 

<2n> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 98 

atttaacgcc aactcgctgt aatataaaaa ccttcttcaa ctsiac 45 



<210> 99 
<211> 30 
<212> DNA 
<213> Artificial 



Sequence 



<400> 99 

ttgattgatg ataaattcag gcaggtgcag 30 
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<210> ICQ 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 100 

caaagcttga gaaatgttcc catgctcttg 30 



<210> 101 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 101 ^ 

caggaggaac atatctcttc aactaaagca cccattagtt caaca 4b 



<210> 102 

<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 102 , .At, 

tgctttagtt gaagagatat gttcctcctg ttccgggctg ccccg 45 



<210> 103 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<400> 103 

attccagtta ctcgtaatat agttg 25 



<210> 104 
<211> 38 
<212> DNA 

<213> Artificial Sequence 



<400> 104 

gttatccgct cacaattcac ttcatcatcc attagctc cJ» 



<210> 105 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
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<400> 105 

cgtcgtgact gggaaaacct gctccaaatc cgatttcc 38 



<210> 106 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<400> 106 

gtcctgcatt tttcgaagtc tgg 23 



<210> 107 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<400> 107 

tacacatcct tcaaacaagt ctgaacaaac 30 



<210> 108 
<2il> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 108 

tgctttagtt gaagattacc agttccataa ttccacctcg ccgac 45 



<210> 109 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 109 

tttttatatt acagcgtgtg tataccattg tatctgtaga tacga 45 



<210> 110 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 110 

gctatgatca ttgtaacgaa aggaaagggg 30 



<210> 111 



mm 2003-379167 



^--J : 45/ 



<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 111 

ttatggaact ggtaatcttc aactaaagca cccattagtt caaca 45 



<210> 112 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 112 

caatggtata cacacgctgt aatataaaaa ccttcttcaa ctaac 45 



<210> 113 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<400> 113 

aatctgaaca agaaaaagga gctgctcctc 30 



<210> 114 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 114 

tgctttagtt gaagaattca atctccctcc atgtcagctt attta 45 



<210> 115 
<211> 45 
<212> DNA 

<213> Artificial Sequence 



<400> 115 

tttttatatt acagcagaaa cgcctgaaat gaaccggccc tatag 45 



<210> 116 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<400> 116 
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tgtttgacaa aggtagaacg tctgcttatc 30 



<210> 117 
<211> 45 
<212> DNA 

<213> Artificial Sequence 

<400> 117 

ggagggagat tgaattcttc aactaaagca cccattagtt caaca 45 



<210> 118 
<211> 45 
<212> DNA 

<213> Artificial Sequaice 
<400> 118 

atttcaggcg tttctgctgt aatataaaaa ccttcttcaa ctaac 45 



<210> 119 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<400> 119 

gaattgtgag cggataac 18 



<210> 120 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<400> 120 

gttttcccag tcacgacg 18 



<210> 121 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 121 

caactaaagc acccattag 19 



<210> 122 
<211> 18 
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1 <212> DNA 

<213> Artificial Sequence 

<400> 122 

cttcaactaa cggggcag 18 
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